Previously, several preparations of DPNH dehydrogenase have been isolated from heart muscle. The dehydrogenases fall into two general categories : the smaller soluble preparations described by Mahler et al. (l) , DeBernard (2), King and Howard (3) and Mackler (4) (molecular weight 70,000-100,000) ; and the larger DPNH dehydrogenase complexes of Ringler et al. (5) by velocity sedimentation techniques, the protein moved as a single symmetrical peak as shown in Fig. 1 , and was estimated to be over 95% homogenous by calculation of the relative area distribution.
The enzyme was calculated to have an average molecular weight of approximately 80,000 (~~0,~ 4.8) in other studies in the ultracentrifuge performed by equilibrium techniques (16).
Preparations of enzyme contained flavin, nonheme iron, and labile sulfide groups in the amounts shown in Table I METHODS) showed the presence of a prominent signal at g = 1.93 upon reduction of the enzyme with dithionite (see Fig. 2 ). This is due to the nonheme iron component of the enzyme as described previously for other preparations by Beinert et al. (19) and Der Vartanian et al. (20) . However, when the dehydrogenase preparations were reduced anerobically by addition of an excess of DPNH, only a small signal at g = 1.93 was observed. This was approximately 5% of the magnitude of the signal found after addition of dithionite. The shape of the EPR spectrum deserves special comment. It is typical of a spin doublet in a rhombically distorted axial ligand field. This is indicated by the marked shoulder to t'he low-field side of the prominent high-field trough. Furthermore. the g value of the high-field trough was measured as 1.93. Both the shape of the spectrum and this g value are similar to the EPR of reduced succinic dehydrogenase (21) . However, flavin analyses show that the preparation does not contain any succinic dehydrogenase flavin (17). The two explanations for the nonheme iron EPR are therefore (a) either the DPNH dehydrogenase iron has become modified during purification so that very lit,tle is not reduced by DPNH and its EPR spect'rum fort'uitously resembles t)hat observed with reduced succinic dehydrogenase, or (b) the preparabion contains the iron component of succinic dehydrogenase. We are unable to resolve these two alternatives at this time.
MAGNETIC FIELD (GAUSS)
Imlnunologic tests of antisera and enzymes. Antisera prepared as described in METHODS against DPNH oxidase and DPNH dehydrogenase of heart muscle were studied by the double-diffusion method against both the heart DPNH dehydrogenase and DPNH oxidase. Two precipitin lines were formed in the immunodiffusion studies of the oxidase preparation with oxidase antiserum, and three precipitin lines formed in similar studies of the dehydrogenase with dehydrogenase antiserum, suggesting that the enzyme preparations were not homogeneous. In other studies two precipit'in lines were formed when each enzyme preparation was tested with heterologous antiserum, e.g., oxidase with dehydrogenase antiserum. With both antisera the precipitin lines fused with lines formed against t,he specific enzyme preparations, and suggested that the DPNH dehydrogenase and DPNH oxidase preparations share common antigens.
Immunodiffusion studies were also performed with other types of mitochondrial enzyme preparations.
No precipitin lines were formed in st'udies of lipoyl dehydrogenase wit'h either the oxidase or dehydrogenase antisera. The soluble DPNH dehydrogenase prepared as described by King and Howard (3) was also studied by immunodiffusion, and no precipitin lines were found with the DPNH oxidase antiserum. However, one precipitin line was formed with the DPNH dehydrogenase antiserum which fused in a reaction of identity with one of the lines formed against our DPNH dehydrogenase preparation, suggesting that the two dehydrogenase preparations share a common antigen. In similar studies with the DPNH dehydrogenase complex prepared as described by Cremona and Kearney (S), two precipitin lines were formed with t'he DPNH oxidase ant,iserum and one precipitin line was formed 100 1 with the DPNH dehydrogenase anti-serum. Thus the DPNH dehydrogenase complex of Singer appears to share common antigens with both the DPNH oxidase and the DPNH dehydrogenase preparations. In other studies the antisera prepared against t'he DPNH oxidase and dehydrogenase preparations of heart muscle were tested against preparations of ETP (electron transport particles) and DPNH dehydrogenase from Xaccharonzyces cerevisiae, but no reaction could be demonstrated betlveen the antisera and the yeast preparat'ions by immunoelectrophoresis or by the method of Ouchterlony.
E$ect of DPNH dehydrogenase antiserum on enzyrnic activity. As shown in Fig. 3 hibited all activities of the heart DPNH dehydrogenase but at different concentrations of antiserum; the reaction with cytochrome c was more sensitive to inhibition than the reactions with indophenol or ferricyanide. Fifty percent inhibition of enzymic activity was obtained with 96, 310, and 340 mg of antiserum per milligram enzyme when cytochrome c, indophenol, and ferricyanide, respectively, were used as acceptors in the enzymic catalysis. On the other hand, the antiserum did not inhibit the activity of preparations of DPNH oxidase when oxygen and cytochrome c were used as electron accept'ors, but inhibited ferricyanide reductase activity at high levels of antiserum (Table II) . However, only relatively low ratios of antiserum to DPNH oxidase could be used in the cytochrome c reductase studies due to the large amounts of enzyme which are necessary for the assay procedure. E$ect of DPNH oxidase antiserum on enxymic activity. Table III shows the effects of the DPNH oxidase antiserum on the various activities catalyzed by DPNH oxidase. Although all activities of the enzyme were affected by the antiserum, the cytochrome c reductase activity of the DPNH oxidase preparations was more sensitive to inhibition by the antiserum than were the DPNH oxidase or ferricyanide reductase activities.
As mentioned earlier, inhibition of indophenol activity could not be studied because of the marked inhibition of activity by the control serum. The DPNH oxidase antiserum affected only the cytochrome c reductase activity of the DPNH dehydrogenase, and produced 22 and 33% inhibition at levels of antiserum of 2000 and 4000 mg of protein, respectively, per milligram of enzyme protein; this is a much higher ratio of antiserum to enzyme than was required for inhibition of activity of DPNH oxidase. The indophenol and ferricyanide reductase activities of the dehydrogenase were unaffected by the antiserum at levels of 2000 mg of antiserum per milligram of enzyme.
In other studies the antisera prepared against the preparations of heart muscle DPNH oxidase and dehydrogenase were tested against preparations of ETP and DPNH dehydrogenase from X. cerevisiae, but no effects of the antisera could be demonstrated on any of the activities of eit'her of the enzymes at levels of over 2000 mg of antiserum protein per milligram of enzyme protein.
DISCUSSION

Preparations
of DPNH dehydrogenase of the highest activity appear to be over 95% homogeneous in studies in the ultracentrifuge, and have an average molecular weight of approximately 80,000, which is in good agreement with the minimal molecular weight calculated from the flavin content nf the enzyme. The preparations contain nonheme iron and labile sulfide groups, and
